Intracranial subdural empyema (ISDE) is a life-threatening condition. The risk for ISDE increases in patients that have undergone prior intracranial procedures. The non-specificity in its clinical presentation often makes ISDE difficult to diagnose. Here, we present a rare case of ISDE mimicking a recurrent chronic subdural hematoma, emphasizing the significance of obtaining early magnetic resonance images of the brain for early diagnosis and treatment to achieve the optimal outcome.
INTRODUCTION
Intracranial subdural empyema (ISDE) is a life-threatening condition that is localized between the dura and arachnoid mater. It can stem from multiple etiologies, including sinusitis, mastoiditis, infected cranial procedures, or dental complications [1] [2] [3] . ISDE is reported to account for 5 to 25% of intracranial infections [2] . Published data varies in mortality rates from 4.4 to 24% from ISDE [3] . Repeated studies have supported that prompt neurosurgical intervention is of utmost importance in patients with ISDE as a lack of treatment can progress to septic shock and death [1, 4] . Clinical manifestations of patients with ISDE can be subtle; however, patients can also present with neurological symptoms such as headaches, seizures, vomiting and mass effect [1] . This nonspecificity in its clinical presentation often makes ISDH difficult to diagnose. Here, we present a rare case of ISDE mimicking a recurrent chronic subdural hematoma (CSDH) emphasizing the significance of obtaining early magnetic resonance images (MR) of the brain for early diagnosis and treatment to achieve the optimal outcome.
CASE PRESENTATION
Patient is a 59-year-old male without a significant medical history presenting with a worsening headache and the right lower extremity paresis for the past three weeks. Computed tomography (CT) scans of the brain on admission showed bilateral subdural hematomas (Fig. 1A) . A left subdural drain was placed, which led to the marked improvement of symptoms and the CSDH (Fig. 1B) . A day later, the drain was removed, and the patient with discharged with the resolution of his symptoms; however, a week following the initial procedure, the patient was re-admitted to the hospital with concerns for increased drowsiness and word finding difficulty. The repeated CT of the head demonstrated what was thought to be a stable left CSDH (Fig. 1C) . The patient was discharged home the next day as the work-up at that time was insignificant and symptoms were considered secondary to the opioid use.
After 4 weeks of his initial procedure, patient again returned to the hospital with the right-sided hemiparesis and aphasia. Repeated CT of the head was consistent with an enlarged recurrent CSDH (Fig. 1D ). Patient underwent a left craniectomy for evacuation of what was thought to be a hematoma. Unexpectedly, after opening of the dura, a large amount of purulent materials was encountered and the diagnosis of subdural empyema was made. Patient was immediately started on broad-spectrum antibiotics for ISDE. He was later switched to intravenous Nafcillin for the duration of 6 weeks, as operative cultures were positive for methicillin-sensitive staph aureus (MSSA). After the 4 months of empyema evacuation, patient underwent a left cranioplasty with an artificial implant to cover the craniectomy defect. Patient was discharged home with an intact neurological exam.
DISCUSSION
ISDE is a deadly infection that accounts for up to 25% of all intracranial infections [3] . The mortality rate from ISDE has decreased significantly from 40 to 10% in the last 60 years due to neurosurgical advances in treatment modalities, imaging and in improved antimicrobial treatment regimens [5] . The treatment of the ISDE includes an evacuation of the empyema and antibiotics based on the sensitivity result from the culture [2] . The most common organism isolated from ISDE has been Streptococcus and Staphylococcus species [1, 5] .
The most important aspect of managing an ISDE is the early diagnosis and treatment to prevent severe sequelae. One of the challenges that clinicians face in treating an ISDE is that patients, such as the patient in this report, can present with subtle clinical manifestations and without classical signs of infection such as fever. In reported studies, the so-called 'classic triad' of fever, headache and vomiting, only accounts for less than 20% of patients with ISDE [1, 5] . However, there are also reports of having a prior neurosurgical procedure as a risk of developing an ISDE [1, 2] . The probability of developing an ISDE after multiple intracranial procedures was upwards of 50% in some studies, while it was only 0.44-1.8% after one neurosurgical procedure [2, 6] . Our patient had undergone a prior subdural hematoma evacuation four weeks prior to developing the ISDE. The patient re-presented without a fever or elevated white blood cell counts. In fact, Ryu et al. reported that patients developing ISDEs after a neurosurgical procedure often have subtle signs and symptoms with less than 35% of patients having a fever and only 15% having headaches from ISDEs [2] . While the cranial CT is widely used in the initial evaluation, it has a false negative result of 6% for diagnosing an ISDE, which can be readily identified by the MR of the brain with a much higher sensitivity and specificity [2, 4, 5] . It is highly important to make an early diagnosis of ISDE as an undiagnosed and untreated ISDE can lead to severe complications such as seizures, septic sinus thrombosis, infarctions, septic shock and even death [2] . Given the lack of sensitive and specific clinical signs of ISDE, a low threshold to obtain an early MR of the brain is highly important to facilitate a prompt diagnosis for early treatments especially in patients who have undergone prior procedures and presented with findings on the CT of the brain suggesting of a recurrent chronic subdural hematoma. 
